Primary small cell carcinoma (SCC) of the esophagus is characterized by high malignancy with a tendency to metastasize early through lymph and blood circulation. Metastasis of esophageal SCC frequently occurs to distant organs such as liver and lung. However, few cases of appendiceal metastasis have been reported. This paper first presents a pathologically confirmed case with metastasis of esophageal SCC to the appendix. This particular case highlights the importance of pathological diagnosis and provides new evidence of appendiceal metastasis from esophageal SCC.
Introduction
In 1952, Mckeown first reported 2 cases of esophageal small cell carcinoma (SCC). 1 According to recent literature, SCC accounts for 2.4%-2.8% of esophageal tumors, 2, 3 which usually occurs in the lower and the middle thirds of the esophagus. 4, 5 Distant metastasis has mostly already occurred when the patients are diagnosed, and the 5-year survival rate of esophageal SCC is merely about 4.8%. 6 Therefore, earlier discovery and accurate assessment are extremely important for clinical diagnosis.
Here, we report a rare case of esophageal SCC with metastasis to the appendix to provide new reference for diagnosis and treatment of this kind of tumor. To the best of our knowledge, this is the first report of metastasis of esophageal SCC to the appendix. Immunohistochemical staining of lymph node metastases from esophageal SCC demonstrated strong positivity of synaptophysin (Syn) and CD56, while cells of metastatic SCC in appendix expressed Syn and panCK.
Case report
A 57-year-old gentleman was admitted to hospital in April 2016 because of increasing dysphagia and retrosternal pain of one month. He was a former alcohol drinker with a history of smoking cigarettes and severe heart dysfunction. On physical examination an enlarged supraclavicular lymph node was palpable. Computed tomography (CT) scan confirmed a tumor of the lower third of esophagus with enlarged mediastinal and supraclavicular lymph nodes. There was no abnormality in the chest, abdominal space, bone and brain. Gastroscopy demonstrated a submucous protruded lesion of esophagus with a redness of mucosa, arising at 30 cm from the incisors and extending to 35 cm. No biopsy had been taken through gastroscope in consideration of the risk of narcosis for the patient with cardiac insufficiency and fast heart rate. The pathological examination of biopsy of the supraclavicular lymph node demonstrated SCC (Fig. 1A and Fig. 1B) . Immunohistochemical staining was analyzed as follows: the staining index for Ki-67: 40% (Fig. 1C) , the cells expressing Syn (Fig. 1D ) and CD56 (Fig. 1E) .
The patient was treated with a total of 5 cycles of chemotherapy consisting of cisplatin and etoposide and sequential radiotherapy (56Gy/28fractions). The planning target volume included gross tumor volume and draining lymph nodes. After treatment the clinical symptoms were improved significantly and the supraclavicular lymph node could not be palpated. A repeat esophageal barium meal examination in September 2016 indicated that the esophageal lesions disappeared. However, an additional CT scan revealed some residual tumor of esophagus complicated with pneumonia. There was no evidence for extrathoracic extension of the tumor.
In December 2016, the patient was readmitted to hospital reporting right lower quadrant pain 3 months after treatment. Physical examination showed tenderness in the right lower abdominal region and no rebound pain. The abdominal pain had resolved completely after injection of bucinnazine in the emergency department. No fever and vomiting were observed.
The laboratory values revealed a leukocyte count of 8.66 £ 10 9 / L with 84.4% neutrophils, 8.9% lymphocytes, and 5.4% monocytes. C reactive protein level was 141.3mg/L.
An abdominal ultrasound indicated a swollen appendix with a large well-defined hypoechoic mass lesion. The CT scan of the chest, abdomen and pelvis showed pulmonary inflammation, hepatic and mesentery lymph node metastases. In particular, the appendix was significantly swollen with the size of 7.2 cm £ 2.7 cm (Fig. 2) . To find out the nature of the swelling appendix, the electronic colonoscopy was performed and found that the appendix hyperaemia erosion. The pathological report of the biopsy described the presence of metastatic SCC in appendix (Fig. 3A and Fig. 3B ). Using immunohistochemical analyses, the staining index for Ki-67 was 80% (Fig. 3C) . The cells expressed Syn (Fig. 3D) and panCK (Fig. 3E) .
The patient was given symptomatic relief and supportive treatment. Unfortunately, he refused to accept further work-up and anti-tumor therapy and left hospital. The patient died of heart failure and liver failure caused of extensive liver metastases in March 2017. The overall survival time was 11 months from initial diagnosis.
Discussion
The SCC is generally found in the bronchial tubes. Primary SCC of the esophagus is thought to be the most common type among extrapulmonary SCC. 4 Like small cell lung cancer, esophageal SCC is characterized by high malignancy with a tendency to metastasize early through lymph and blood circulation associated with a poor prognosis. 7 Metastases of esophageal SCC have mostly already occurred when the patients are diagnosed, and the 5-year survival rate is about 4.8%. 6 The clinical and imaging features of esophageal SCC are lack of specificity. As a result, the correct diagnosis of esophageal SCC mainly depends on histological examination. The esophageal cancer may be incurable when the patient has symptom of dysphagia. 8 The causes of death in patients are closely associated with local recurrence and distant metastasis. 9 The clinical feature of metastatic carcinoma is various, and it is important for clinicians to detect the metastatic tumor earlier. There is evidence indicating esophageal SCC may metastasize to the liver, lung and draining lymph nodes frequently. 2 Mandard et al reported that the lymph node metastases were present in 91% of the esophageal SCC cases by autopsy. 61% of these cases revealed pulmonary metastases and 43% had hepatic metastases. 10 Additionally, metastases in the kidneys, 9 pancreas, 11 adrenal gland, 11 bone, 12 spleen, 13 pleura 14 and multiple metastatic skin nodules 11 have been reported in published literature. Patients usually had extensive dissemination at death. 9 However, it is seldom reported the appendiceal tumor caused by esophageal SCC.
The chemotherapy associated with local treatment (radiotherapy or surgery) could be used as standard therapy for SCC of the esophagus. Casas et al concluded that multimodality therapy such as chemotherapy combined with radiotherapy might improve resectability and overall outcome. 15 The appendix is attached to the large intestine. According to reported cases, primary carcinoma of the appendix is a rare malignancy of the gastrointestinal tract, which mostly consists of carcinoid tumor, adenocarcinoma, and mucinous adenocarcinoma. 16, 17 O'Kane et al first presented a case of SCC arising from appendix. CT showed an appendiceal lesion and multiple liver metastases. Histopathological analysis confirmed a primary SCC of the appendix. 18 For the appendiceal tumor, the most common presentation is acute appendicitis. 19 Involvement of the appendix by secondary tumors is few. 20 What's more, it is rare for SCC to metastasis to the appendix.
The patient in our case appeared lower quadrant abdominal pain 3 months after sequential chemoradiotherapy. On physical examination he had tenderness in the right lower abdomen without rebound pain and there were no other typical symptoms of appendicitis. Laboratory data were normal except for elevated neutrophil cell count and C reactive protein level, which the attending doctor attributed to the pneumonia. The ultrasound and CT could not confirm the nature of enlarged appendix (inflammation or tumor). Generally speaking, the metastatic appendiceal carcinoma was rare, but it could not be ruled out. The pathological examination of biopsy by colonoscopy led to the diagnosis of appendiceal SCC eventually. In consideration of the poor heart function of the patient, local radiotherapy for appendix was recommended. Chemotherapy could be given if the heart function improved well. The risks of radiation therapy included appendicular perforation and intestinal obstruction. Unfortunately, the patient rejected further anti-tumor therapy and left hospital because of the risks and costs of treatments. Therefore, no therapeutic effects were reported yet.
When patients with SCC show symptoms of right lower abdominal pain or acute appendicitis, the clinicians may take the appendiceal tumor into consideration though it is rare clinically. This paper first presents a case with a diagnosis of metastasis of esophageal SCC to the appendix confirmed by pathology of appendix biopsy. Through consulting literature, there are 2 case reports presenting the metastasis from small cell lung cancer to appendix, producing acute appendicitis. 21, 22 Both of the patients had surgery and found gangrenous appendicitis with perforation induced by metastatic SCC of the appendix. The 2 patients were given a new course of chemotherapy. One of them died of acute pneumonia with respiratory function failure. Tumor reduction appeared in the other patient, but there was still an active disease in the abdomen.
Conclusion
To the best of our knowledge, this is the first report of metastasis of esophageal SCC to the appendix in current publications. Primary SCC of the esophagus with high malignancy is likely to metastasize early. It should be noted that whether cancer spreads to uncommon organs. Further examination should be performed in time to avoid diagnostic errors and delayed treatment. This particular case has added to the knowledge of esophageal SCC and highlights the importance of the pathological examination for comprehensive assessment of patient's condition.
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